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WATER MOVEMENT IN THE NANTICOKE REGION OF LAKE ERIE 1974 



INTRODUCTION 

As recommended by the Nanticoke Environmental Committee 
(NEC) , the water movement study, in the coastal region of 
Lake Erie, southeast of Nanticoke Generating Station, continued 
during 1974. The results of the present study are compared 
with previous studies to determine any changes in water 
movement patterns. 

Current instruments operated from April 19 to November 27, 
1974 at two locations (027 and 028-see Fig. 1) in the coastal 
regions of Lake Erie, offshore of Nanticoke. The data were 
statistically analysed to determine spatial and temporal 
characteristics of water movements. Time series analysis of 
the data identifies the periodicities resulting from physical 
mechanisms responsible in the area. 

METHOD 

Submersible electronically recording current instruments 
were operated at two nearshore locations (see Fig. 1) in 
Lake Erie, southeast of Nanticoke as follows: 



Instrument Depth Total Water Period 
Location Code from bottom Depth 1974 

02 7 3.0m 6.1m 8 Aug-27 Nov 

028 3.0 m 6.7 m 20 Apr-24 Oct 



Plessey current instruments {Model M021) were used in the 
present study. The instruments recorded current directions 
and temperature at a preset interval, (10 or 20 minutes-See 
Table 1 for details) and current magnitudes (speed integrated 
over the preset interval) , 

DATA ANALYSIS 

All data were pre-whitened after Blackman and Tuckey(19 59, 
pages 29, 39, 174) using binomial smoothing coefficients 
after Panofsky and Brier (1968, page 150). For easy comparison 
with the results of the previous studies, the data at both 
locations were divided into monthly records. 

For each record, two dimensional frequencies of occurrence 
of current magnitude and direction were then computed and 
tabulated (see Appendix 1) . A summary of results appears in 
Table 1. The resultant currents varied from 0.9 to 5.8 
cm/sec with persistence factors of 0.29 to 0.89. The arithmetic 
average speed varied from 2.5 to 7.0 cm/sec while the maximum 
speed ranged from 12.6 to 37.8 cm/sec. The net currents 
(see Figure 1) appear to travel offshore except at location 
02 7 during October and November. 
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One dimensional frequency of occurrence of temperature with 
monthly means and standard deviations were computed and are 
presented in Table 2. It may be observed from Table 2 that 
the monthly temperature variations were between 5 and 10 °C 
during the study period of July to November 197 4. 

Spectral analysis identifies physical processes responsible 
for the generation of currents, by relating observed and 
theoretical periodicities. Autospectra of hourly mean 
components (of pre-whitened data) along north-south and 
east-west directions were computed by standard numerical 
techniques and the Hanning of the coefficients (See Table 3) 
after Blackman and Tuckey (1959, pages 34 and 171). 

Figures 2, 3 and 4 present the monthly fluctuations of water 
levels at Port Dover, mean current speeds offshore of 
Nanticoke and mean wind speeds at Simcoe respectively for 
comparison. 

DISCUSSION 

A summary of current results is presented in Table 1. The 
measured speeds were less than 0.3 cm/sec for 2 to 30 percent 
of the recorded period. These statistics indicate good 
water movement in the area. 

The coastal region at Nanticoke is considered homogeneous 
and dynamically connected (NEC, 1973). Therefore, the water 
movement results of 1974 locations may be compared with 
those of the 1973 and the pre-operational period of 1968-70 
although the studies were conducted at different locations 
during each year. Table 4 presents some important comparative 
water movement statistics for all locations and periods 
examined so far in the coastal region of Nanticoke. It may 
be observed from Table 4 that for a large percentage of 
time, the currents travelled towards the resultant direction. 
Table 4 also shows that most of the time the currents were 
either travelling towards or opposite to the resultant 
direction (i.e. along the line of the resultant direction- 
"resultant axis"). In 17 out of a possible 32 times, currents 
travelled along the "resultant axis" for 50% or more of the 
total time. Only 3 out of 32 times, currents moved along 
the resultant axis for less than 30% of the total time. 
Thus, the resultant axis was the most predominant direction 
of water movement during all periods of study. However, 
during 1973, the water movements were along the resultant 
axis for only 14 to 39% of the time-which is the lowest 
recorded in any one year. Distances travelled along the 
resultant direction in 10 h (arbitrarily chosen period) were 
computed (see Table 4 ) as a measure of comparison. These 
distances are NOT actually travelled but may be used for 
qualitative comparison of water movements at different 
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locations and periods. The means and standard diviations of 
these distances for each year and for the pre-operational 
period (1968-70) are also presented in Table 4. The results 
of the pre-operational period and 1974 are similar but 
results for 197 3 indicate low water movements. As water 
levels during 1973 and 1974 were similar (see Fig. 2), the 
slower currents during 1973 cannot be attributed to the 
higher water levels compared to previous years. Wind speed 
does not appear to explain the low currents either as no 
differences were detected from year to year (see Fig. 4). 
The low currents of 1973 cannot be explained by this simple 
analysis of either the winds or the water levels. 

The net transport directions in 1968, 1969 and 1973 were 
parallel to the shore or offshore, but in 1974 the resultant 
currents were onshore at station 027 during October and 
November. For the rest of the period during 197 4 the net 
currents moved either parallel to the shore or offshore. 

The major spectral periods (in hours) in north-south and 
east-west directions are presented in Table 3 for both 
locations. Semi-diurnal periodocities (12 h) were observed 
in north-south direction during August 1974 and in the east- 
west direction during November 1974. Semi-diurnal periodocities 
are coimnonly associated with the lunar tides. The 12 h 
periodocities in north-south direction during August 1974 
may also be associated with the onshore-offshore summer 
winds. Hamblin (1974) found semi-diurnal tides of different 
amplitudes all over Lake Ontario. No periodic motions were 
observed in the east-west direction at 027 during August 
1974, and the north-south direction at 027 during September 
1974, nor in the north-south direction at 028 during April 
and May 1974. Periods of 3 h and less are generally related 
to the local shoreline geometry or could be higher order 
harmonics of the lakewide seiches. 15 h periods observed at 
location 028 during June 1974 in east-west and north-south 
directions reflect lakewide effects. (15 h periodocities 
were also observed in Lake Ontario (Kohli and Palmer, 1973) ). 

Table 5 presents the significant spectral periods at different 
locations and months for the present and previous studies 
for easy comparison. In 1968-69, lakewide and diurnal 
peridocities of 16, 20, 22 and 24 h were prevalent and 
periodocities of less than 4.5 h did not exist in the records. 
In 1973 the highest significant periodocity was 10.9 h and 
four periodocities of less than 3 h existed. In 1974 the 
highest periodocity was 15 h and eight periodocities of 
less than 3 h existed. The larger periodocities are not 
prominent in the records of 1973 and 197 4. Such smaller 
periodocities indicate that the nearshore movement phenomena 
were more influenced by local geometry in 1973 and 1974. 
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The monthly average water temperatures varied from 10.9 to 
21.3°C between July and November 1974. The monthly standard 
deviations ranged from 0.9 to 2 . 5°C while monthly temperatures 
spread (between the lowest and highest temperatures recorded 
during a month) was 5 to lO^C. These results compare favourably 
with the measurements during the similar months of pre- 
operational study (See Table 6) when the monthly mean temperatures 
varied between 7.4 and 21. 1°C while the monthly standard 
deviations ranged from 0.5 to 3.5°C. 



CONCLUSIONS 



The water movements of 197 4 were similar to those of the 
pre-operational study. However, the 1973 results showed 
slower movements. The net transport directions during the 
pre-operational period and 1973 were either parallel to the 
shore or offshore. The 1974 study found similar net transport 
directions except for October and November when the resulting 
currents were onshore at one station. The monthly temperatures 
spread varied from 5 to 10°C with a standard deviation of 
0.9 to 2.5°C. No significant differences in water temperatures 
were observed between the present and the pre-operational 
study. 

The magnitude of the significant periodocities have decreased 
in 1973 and 1974 indicating the emerging predominance of 
nearshore effects over lakewide effects. 
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TABLE 1 : Summary of Current Meter Results, Nanticoke Region, Lake Erie 
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Aug 74 


Sep 74 


Oct 74A* 


Oct 74B* 


Nov 74 


Apr 74 


May 74 


Jun 74 


Jul 74 


Oct 74 


Resultant speed (cm/sec) 


0.92 


0.67 


3.03 


1.64 


1.33 


3.23 


1.75 


2.00 


3. 39 


5.81 


Resultant direction coming 
from 0° as North 


35 


295 


245 


255 


255 


306 


300 


305 


287 


301 


Period of negligible velocity 
{<0.30 cm/sec) -% of record- 
ing period 


18 


15 


6 


10 


10 


15 


4 


30 


3 


2 


Average speed (cm/sec) 


2.53 


2.29 


3.85 


2.91 


2.69 


3.62 


4.66 


3.51 


8.37 


7.01 


Maximum speed (cm/sec) 


14.54 


12.60 


33.56 


15.89 


31. 35 


14.55 


18.06 


25.86 


37.76 


22.99 


Persistence 


0.36 


0.29 


0.79 


0.56 


0.49 


0.89 


0.38 


0.57 


0.40 


0.83 


Total No. of Readings 


3456 


4320 


604 


2870 


3834 


720 


2232 


1917 


1392 


1872 


Interval of readings (minutes) 


10.0 


10.0 


10.0 


10.0 


10.0 


20.0 


20.0 


20.0 


10.0 


10.0 


Percentage of time going in 
resultant direction 


27 


17 


1 
47 27 


29 


50 


39 


42 




49 








1 

















* Oct 74A is 1-5 October 1974 
Oct 74B is 11-31 October 1974 



TABLE 



TEMPERATURE FREQUENCY, NANTICOKE REGION, LAKE ERIE 
(PERCENTAGE OF OCCURRENCE) 



TEMPERATURE RANGE 
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AUG 74 


SEP 74 


OCT 74A 


OCT 74B 


NOV 74 


JUL 74 


OCT 74 


0.00 - 5.99 










i 






6.00 - 6.99 










2.99 1 






7,00 - 7.99 










6. 30 






8.00 - 8.99 










15.75 1 






9.00 ~ 9.99 










15.59 1 




6.80 


10.00 - 10.99 










3.78 ; 




1.62 


11.00 - 11,99 






38.38 


7.38 


18.74 1 




19.42 


12.00 - 12.99 




0.98 


32.32 


40.51 


11.97 ' 




65.70 


13.00 - 13.99 




6.88 


27.27 


12,66 


24.88 




6.47 


14.00 - 14.99 




18.12 


2.02 


14.35 




0.43 




15.00 - 15.99 




15.17 




25.11 




4.33 




16.00 - 16.99 




14.33 








6.06 




17.00 - 17.99 


0.35 


0.84 








8.66 




18.00 - 18.99 


2.62 


3.09 








22.08 




19.00 - 19.99 


3.49 


24.44 


- 






38.96 




20.00 - 20.99 


20.42 


12.22 








19.05 




21.00 - 21.99 


54.10 


3.93 








0.00 




22.00 - 22.99 


16.93 










0.00 




23.00 - 100.00 


2.09 










0.43 




TOTAL 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


MONTHLY MEAN 


21.32 


17.23 


12.52 


13.59 


10.91 


18.89 


12.14 


MONTHLY STD DEV 


0.90 


2.47 


0.82 


1.88 


2.11 


1.34 


0.87 



TABLE 3 
SUMMARY OF MAJOR SPECTRAL PERIODS (HOURS) 
AUTO SPECTRA OF CURRENTS 
NANTICOKE REGION, LAKE ERIE 
80% CONFIDENCE LEVEL 



LOCATION 


PERIOD 


NORTH- SOUTH 


EAST-WEST 


027 


AUG 74 


12.0, 3.5 


NONE 


■ 


027 


SEP 7 4 


NONE 


9.2,4.8,3.9,3.1, 


2.4 


027 


OCT 74B 


5.2,3.5 


3.2 




027 


NOV 7 4 


10.9, 8.6, 4.8 


12.0,8.6,4.0 




028 


APR 74 


NONE 


6.3,2.9 




028 


MAY 74 


NONE 


2.4 




028 


JUN 7 4 


15.0, 4.0, 2.9, 2.5 


15.0,2.6 




028 


JUL 7 4 


2.9 


4.3 




028 

i 


OCT 74 


6.3 


5.0,4.1,2.7 





TABLE 4 



COMPARISON OF WATER HOVZMENT RESULTS WITH PREVIOUS STUDIES, NANTICOKE REGION, LAKE ERIE 



Loca- 




Resultant 


Percentage of Time 


Going 


Percentage of 
Negligible 


Max. Percentage 
Occurrence in 


Mean of Speed 
Class Range 


Mean Speed 

Towards 


Distance 
Travelled 




f 


St-AnHsrH 




Towards 


Opposite to 


Along the 


Distance 


Deviation 


tion 




Direction 


Resultant 


Resultant 


Resultant 


(<0.3 cm/sec) 


any Speed Class 


with Max. 


Resultant 


Along 


Travelled 


of Distance 


Code 


Period 


Coining from 
0° as North 






Axis 


Currents 


Range (except 
negligible) 


Occurrence 

(cm/sec) 


(cm/sec) 


Resultant 

(in 10 h) 

(km) 


(in 10 h) 
(tan) 


Travelled 
(km) 


022 


Aug 68 


262 


40 


14 


54 


15 


27 


4.5 


6.2 


2.2 






1 


022 


Sep 68 


277 


45 


23 


68 


10 


33 


4.5 


5.1 


1.8 










023 


Sep 68 


277 


52 


11 


63 


54 


25 


1.7 


2.7 


1.0 










021 


Oct 68 


272 


44 


26 


70 


18 


25 


4.5 


7.2 


2.6 










022 


Oct 68 


271 


59 


17 


76 


10 


20 


4.5 


9.3 


3.5 


2.62 




1.29 




023 


Oct 68 


268 


52 


11 


63 


31 


22 


1.7 


6.2 


2.2 










021 


Nov 68 


298 


36 


26 


62 


28 


27 


4.5 


3.7 


1.3 










022 


Nov 68 


273 


85 





85 


1 


23 


4.5 


13.2 


4.7 








GO 


023 


Nov 68 


273 


59 


22 


81 


21 


20 


4.5 


12.0 


4.3 




CM 




^ 


021 


May 69 


256 


43 


13 " 


56 


36 


21 


1.7 


6.2 


2.2 




' 


024 


May 69 


278 


50 


16 


66 


31 


16 


7.5 


9.0 


3.2 










021 


Jun 69 


74 


33 


28 


61 


38 


25 


1.7 


3.1 


1.1 










022 


Jun 69 


255 


24 


9 


33 


24 


25 


4.5 


5.0 


1.8 


1.95 




0.96 




024 


Jun 69 


276 


38 


9 


47 


28 


21 


4.5 


9.6 


3.5 










021 


Jul 69 


67 


22 


15 


37 


29 


29 


1.7 


3.5 


1.3 










022 


Jul 69 


15 


54 


1 


55 


25 


22 


4.5 


4.6 


1.7 










024 


Jul 69 


18 


12 


7 


19 


35 


22 


1.7 


2.2 


0.8 










021 


Jan 70 


255 


40 


25 


65 


41 


20 


4.5 


6.8 


2.5 


1.45' 


1.48 


021 


Feb 70 


69 


33 


12 


45 


74 


10 


4.5 


1.1 


0.4 










025 
026 


Jul 73 
Jul 73 


16 
125 


16 
10 


7 
4 


23 

14 


19 
57 


23 
15 


1.7 
1.2 


3.5 
1.6 


1.3 

0.6 






026 


Aug 73 


77 


28 


11 


39 


74 


15 


1.2 


0.7 


0.3 


0.79 


0.42 


026 


Sep 73 


107 


25 


12 


37 


48 


15 


3.0 


2.7 


1.0 






028 


Apr 74 


306 


50 


1 


51 


IS 


16 


1.5 


5.8 


2.1 






028 


Hay 74 


300 


30 


9 


39 


4 


15 


4.0 


6.8 


2.4 






028 


Jun 74 


305 


42 


8 


50 


30 


20 


1.7 


4.6 


1.7 






028 


Jul 74 


287 


18 


13 


31 


3 


17 


3.0 


15.4 


5.5 






027 


Aug 74 


35 


27 


15 


42 


18 


19 


1.5 


4.1 


1.5 


2.23 


1. 35 


027 


Sep 74 


295 


17 


5 


22 


15 


21 


1.5 


2.2 


0.8 






027 


Oct 74A 


245 


35 


5 


40 


6 


31 


1.5 


5.0 


1.8 






027 


Oct 74B 


255 


26 


7 


33 


10 


22 


1.5 


4.4 


1.6 






028 


Oct 74 


301 


49 


2 


51 


2 


21 


3.0 


9.7 


3.5 






028 


Nov 74 


255 


26 


10 


36 


10 


36 


1.7 


3.8 


1.4 







TABLE 5: COMPARISCW OF SPECTRAL RESULTS WITH PREVIOUS STUDIES*, NANTICOKE REGION, LAKE ERIE 
SPECTRAL PERIODS (HOURS) 



MONTH 



APR 



MAY 



JON 



JUL 



AUG 



SEP 



OCT 



NOV 



AXIS 



N-S 
E-W 



N-S 

E-W 



N-S 
E-W 



022 



I 023 



021 



1968 



N-S 
£-W 



N-W 

E-W 



N-S 

E-W 



N-S 
E-W 



N-S 
E-W 



1968 



20.0,14.0,9.0 
15.0,11.0,6.0 



NONE 

22.0,13.0,7.8 



NONE 
NONE 



1570 

20.0,12.0, 
7.2,6.0 



HONE 

24.0,11.0,7.4, 

4.5 



1969 



20.0 
20.0,13.7 



NONE 
10.9 



NONE 
11.0 



NONE 



24.0,11.0 
5.5,4.5 



022 



LOCATION 

r 



CODE 



024 



025 



YEAR 



026 



O F 



OPERATION 



1969 



NONE 

17.1,12.0 



1969 



NONE 
20.0,10.0 



HONE 
17.1 



17.1 
NONE 



1973 



6.3,3.2 
10.9,2.9 



1973 



3.8,3.2,2.4 
8.6,5.7,2.7 



NONE 
4.1,2.3 



NONE 
NONE 



NEC, 1973 

Kohli, B.S. 1974, Water Movements in the Kanticoke Region of Lake Erie 1973, 

Ontario Ministry of the Environment, 1 St. Clair Avenue West, Toronto, Ontario 



027 



1974 



028 



1974 



12.0,3.5 

NONE 

TIDSE 

9.2,4,8,3.9 
3.1,2.4 



5.2,3.5 

3.2 



10.9,8.6 
4.8 

12.0,8.6, 
4.0 



NONE 
6,3,2.9 

— wsm — 

2.4 
lb.0,4. T l 
2.9,2.5 
IS. 0,2. 6 
2.9 
4.3 



6.3 

5.0,4.] 

2.7 



TABLE 6 : Comparison of Water Toitiperatures with Provious 
Studies, Nanticokc Hi^iinn, Lako I'r i o 



Location Code 


Period 


Mean (°C) 


Std. Dev. 


(°C) 


021 


Aug 6 8 


20.97 


0.9 3 




022 


Aug 6 8 


21.08 


0.92 




022 


Sep 6 8 


20.72 


0.80 




023 


Sep 6 8 


17.86 


0.70 




021 


Oct 6 8 


14.83 


2.29 


1 


022 


Oct 6 8 


12. 17 


3.48 




023 


Oct 6 8 


12.49 


2.18 




021 


Nov 6 8 


10.17 


0.50 




22 


Nov 6 8 


7.38 


0.74 




023 


Nov 6 8 


8. 14 


1.50 




021 


May 6 9 


9.71 


1.13 




024 


May 6 9 


7.76 


1.20 




021 


Jun 6 9 


11.60 


1.49 




022 


Jun 6 9 


12.89 


1.79 




024 


Jun 69 


10.86 


1.46 




021 


Jul 69 


16.61 


2.12 




022 


Jul 69 


17.21 


2.78 




024 


Jul 69 


14.34 


2.22 




021 


Jan 7 


0.57 


0.27 




021 


Feb 7 


0.50 


0.00 




028 


Jul 74 


18.89 


1.34 




027 


Aug 74 


21.32 


0.90 




027 


Sep 74 


17.23 


2.47 




027 


Oct 74a 


12.52 


0.82 




027 


Oct 74B 


13.59 


1.88 


I 


028 


Oct 74 


12.14 


0.87 




027 


Nov 7 4 


10.91 


2.11 
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FIGURE I' RESULTANT CURRENTS AT 1974 LOCATIONS NANTICOKE REGION, LAKE ERIE 
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FIGURE 2 WATER LEVELS AT PORT DOVER -LAKE ERIE 
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FIGURE 4 « WIND SPEED AT SI MCOE , ONTARIO 



APPENDIX I 

Frequency tables (1.01 to 1.10) for currents at locations 
027 and 028, Nanticoke Region, Lake Erie, 1974. 




Ontario 



Ministry of the 

Environment 



LOCATION CODE 

LATITUDE 

IX)NGITtJDE 



TABLE1.Q1_ 



027 (Nanticoke Region, Lake Erie) 

42° 47* 53" .; 
30^ 02' 17" 7 



PERIOD: 



^Ainus 



1974 



FREQUENCY TABLE 



SPEED 


(CM/SEC.) 




D I R 


E C T I N 


COMING 


FROM (D 


E G R £ E S) 








337.50 - 
22.49 


22.50 - 
67.49 


67.50 - 
112.49 


112.50 - 
157.49 


157.50 - 
202.49 


' 

202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


ROW 
SUMS 


0.0 


- 0,3Q 


?.37 


2.0C 


3.73 


1.31 


1.50 


1.91 


2.40 


1. O^ 


1 l! 17 


0.31 


- o.on 


l.i; 


2.32 


3.2 7 


2.1.^ 


1.62 


2.52 


2.11 


1.07 


16 . 72 


1. 00 


- 1.90 


^.n 


4.G« 


2.72 


i.o:: 


1.27 


3.5 3 


2.03 


0. 34 


19 .30 


'^,r') 


- 2.0^ 


1.^:. 


1.2 


O.'iO 


0.^0 


0.9 2 


2 . 4 r^ 


1.71 


0.4 


13.37 


3.00 


- 3.0'^ 


i--^? 


4.0" 


o./^o 


0.73 


'I. 72 


1.22 


0.2 7 


0.12 


9.53 


4,00 


- 4.0? 


1.3 3 


1.94 


i.r,A 


'^.'^4 


0.43 


1.4 3 


0.61 


1 . . 

0.09 


7.33 


5.0Q 


- 14. Oq 


3.C5 


6.71 


1.-52 


0.33 


0.20 


1.60 


1.19 


1- .^.^ 

0.12 


15 . 3-: 


COLUMN 


SUMS 


14.0 3 


27.00 


13.37 


3.33 


^.30 


14.79 


L0.07 


1 

4.63 


100.03 



RESULTANT CURRENT IS 0.92 C M/SEC. AT 
MEAN CURRENT IS 2.5 3 C M/SEC. 

CM/SEC. 



DEGREES 



TOTAL NO. READINGS 3456 



PERSISTENCE IS . 3G 



MAXIMUM CURRENT IS 1 " • 5 4 



READINGS TAKEN EVERY 13.0 MINUTES 



INSTRUMENT WAS OPERATED 3 . 



M FROM BOTTOM IN 



M OF WATER 



07-180 7/7S 



— r 




Ontario 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITUDE 



TABLE I rj,-i 

-)21 (Nanticoke Region, Lake Erie) 

12C 57' 5 3" I 

^^"^ 12' 17" 'T 

FREQUENCY TABLE 



PERIOD: F^ept ember 19 7 4 



RESULTANT CURRENT IS 

MEAN CURRENT IS 2,2 9 



r, 7 



CM/SEC. AT 



DEGREES 



CM/SEC . 



TOTAL NO. READINGS 

0.29 



4320 



PERSISTENCE IS 



MAXIMUM CURRENT IS 12. 6 "I CM/SEC. 

INSTRUMENT WAS OPERATED 



READINGS TAKEN EVERY ^^•'^ MINUTES 



3.0 



M FROM BOTTOM IN 



G.l 



M OF WATER 



SPEED (CM/SEC.) 


DIRECTION COMING FROM (DEGREES) 


337.50 - 
22.49 


22.50 - 
67.49 


67.50 - 
112.49 


112. 50 - 157.50 - 
157.49 202.49 


t — 

202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


R W 

SUMS 


0.0 - 0.30 


I-IX 


1.33 


1.34 


0.93 


1.20 


1.74 


2.57 


3.40 


14.5 4 


0.31 - O.OT 


2.-^.3 


1.01 


1.00 


l.O/l 


1.0.'- 


2.04 


3.33 


3.06 


15.6} 


1.00 - 1.00 


1.0^. 


2.9r; 


1.30 


1.16 


^ . G r, 


2.75 


4.12 


3.54 


21. C4 


2.00 - -^.nn 


3.7? 


2.92 


0.7^^ 


9 . GO' 


1.90 


2 .00 


3.32 


2.01 


13. 2 4 


3.00 - 3.00 


l.lf; 


\.r.^ 


. •! 2 


0.30 


1.20 


l.^.l 


3.33 


1.27 


12.7 3 


•^:.0 " 1.90 


1.4G 


1.30 


0. 16 


0.99 


0.G9 


1.7 


1.31 


0.7G 


0.0 5 


5.00 - 12.09 


1 T ■ ■ 


1.74 


0.10 


0.02 


O.GS 


2 . '^r: 


1.69 


0.44 


9.07 


COLUMN SUMS 


16.37 


14.10 


5.2'^ 


1.1/1 


0.2G 


1G.13 


20.23 


14.49 


100.00 



07-180 7/75 




Ontario 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITUDE 



1.03 



TABLE 

127 (Nanticoke Region, Lake Erie) 

4 2C^' 47' 5 3'' ", 

IT^ 11' 17 ■• '■? 

FREQUENCY TABLE 



PERIOD 



= 1-j Tcrcb-^r 1974 



SPEED 


(CM/SEC. ) 




D I R 


E C T I N 


COMING 


FROM (D 1 


SCREES) 








337.50 - 
22.49 


22.50 - 
67.49 


67.50 - 
112.49 


112.50 - 
157.49 


157.50 - 
202.49 


r- 

202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


ROW 
S U M ^ 


1.0 


- 1. 11 


0.31 


0.03 


0.33 


0. J3 


1.1^ 


O.f^r 


0.50 


0.17 


5. 79 


0.31 


- l.pn 


1 . .: n 


3.n 


1 .".r, 


3.^' 


3.13 


4 . '' ■' 


10. IT 


2.^3 5 


3 1 . 4 G 


-> no 


^, T^ 


1 17 


';,' 


1.1 


0.0 


2 . C 3 


7.^3 


1 3 . U 


1 3*" 


2 5 . G ' 


4.11 


- J.9D 


0.0 


1 . 


T. 


0.0 


0.^' 


- . n r, 


5.30 


1.^9 


13.41 


6. T) 


- 7.9T 


0.0 


1 . 1 


0.17 


0.1 


1.17 


- . r 3 


r, . 1 n 


^.0 


1''.25 


3.0T 


- 0.11 


0,'^ 


0. 


1 . 


^.17 


0.17 


''.0 7 


3.15 


1. 


3.4 4 


10.00 


- 33.00 


0.0 


0.1 


0. 


0.30 


0.33 


1.3'' 


0.6i5 


0.17 


2.93 


COLUMN 


SUMS 


3.4 9 


G. f-,"'. 


.3.G5 


3.13 


7 . 2 '! 


30.^3 


39.40 


5.79 


100.00 



RESULTANT CURRENT IS 3.0 3 CM/SEC. AT - -"' "^ 

MEAN CURRENT IS 3.35 ^CM/SEC. 

CM/SEC . 



DEGREES 



MAXIMUM CURRENT IS 3 3.5'? 



TOTAL NO. READINGS 

0.79 



60^ 



PERSISTENCE IS 



READINGS TAKEN EVERY "^'^ ' '^ MINUTES 



INSTRUMENT WAS OPERATED 3 . 



M FROM BOTTOM IN ^ ■ ^ 



M OF WATER 



07-180 7/75 




Ontario 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITXJDE 



TABLE 1. T- 



027 (Nanticoke Region, Lake Erie] 
42° 47' 53' J 
30O 02' 17' '-7 



PERIOD: 






11-31 October 1974 



FREQUENCY TABLE 



RESULTANT CURRENT IS 1.64 C M/SEC . A T 255 

MEAN CURRENT IS 2.'''1 ^CM/SEC. 

MAXIMUM CURRENT IS 15. B9 C M/SEC. 

INSTRUMENT WAS OPERATED 3 . 



DEGREES 



TOTAL NO. READINGS 2 870 



PERSISTENCE IS 0.5 6 



READINGS TAKEN EVERY 10.0 MINUTES 



M FROM BOTTOM IN 6.1 



M OF WATER 






SPEED (CH/SEC.) 


DIRECTION COMING FROM (DEGREES) 


337.50 - 
22.49 


22.50 - 

67.49 


67.50 - 
112.49 


112.50 - 
157.49 


157.50 - 
202.49 


202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


ROW 

SUMS 


0.0 - 0.30 


1.67 


1.01 


0.66 


0.33 


0.17 


0.33 


2.33 


3.07 


9-69 


0.31 - 0.99 


3.03 


1.29 


0.52 


0.52 


0.31 


3.21 


2.20 


3.24 


14.32 


1.00 - 1.99 


3.97 


4.13 


0.59 


1.11 


1.05 


6.52 


2 44 


2.44 


22.30 


2.00 - 2.99 


2.20 


2.09 


0.07 


0.17 


1.22 


7.04 


2.44 


2.51 


17.74 


3.00 - 3.99 


2.09 


0.84 


0.0 


0.07 


0.59 


5.1G 


1.71 


1.29 


11.74 


4.00 - 4.99 


0.59 


1. 32 


0.0 


0.0 


0.2 4 


2.96 


1.7R 


0.70 


7.60 


5.00 - 15.99 


0.30 


1.15 


0.0 


0.0 


0.14 


10.03 


3.75 


0.73 


16.62 


COLUMN SUMS 


14.36 


11.38 


1.3 5 


2.26 


3.73 


35.30 


16.66 


13.97 


100.00 



07-HO 7/75 




Ontario 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITUDE 



TABLE l-^'^^ 



027 (Nanticoke Region, Lake Erie) 



420 47- 53" J 
30"^ 02' 17 ■'•! 



PERIOD: lovenber 1974 



FREQUENCY TABLE 



SPEED (CM/SEC.) 


DIRECTION COMING FROM (DEGREES) 


337,50 - 
22.49 


22.50 - 
67.49 


67.50 - 
112.49 


112.50 - 
157.49 


157.50 - 
202.49 


202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


ROW 
SUMS 


0.0 - 0. 30 


2.06 


1.4ri 


1.10 


0.23 


0.70 


1.30 


0.70 


2.22 


9.73 


0.31 - 1.90 


5.53 


6.89 


1.77 


1.2 


1.33 


10.04 


3.03 


6.13 


36. 37 


2.00 - 3.99 


2.3 4 


6.C2 


0.39 


0.73 


1.54 


14.06 


3.H6 


3.03 


33.62 


4.00 - 5.99 


0.94 


1.15 


O.OB 


0.10 


0.52 


5.6fS 


2.37 


-^.5 3 


11.95 


6.00 - 7.99 


0.55 


0.23 


0.0 


0.03 


0.00 


4.09 


1 ^-7 
J- . .^ i 


0.0 5 


■:. 13 


3.30 - 9.99 


0.03 


. T 


0.0 


O.Q 


0.0 


0.G5 


0.29 


0.0 


1. 04 


LO.Oa - 31.99 


0.0 


0.0 


0.0 


0.0 


0.0 3 


1.30 


0.13 


0.0 


1.43 


COLUMN SUMS 


12.30 


1G.4 3 


3.33 


2.35 


4.25 


37.12 


11.97 


12.05 


13 0.3 



RESULTANT CURRENT IS 1.^1 C M/SEC. A T 2 5 5 D EGREES 

MEAN CURRENT IS 2.69 CM/SEC. 



MAXIMUM CURRENT IS 31.35 C M/SEC. 



TOTAL NO. READINGS 3B34 

PERSISTENCE IS 0.4 9 

READINGS TAKEN EVERY IQ . Q MINUTES 



INSTRUMENT WAS OPERATED 3 . Q 



_M FROM BOTTOM I N 5.1 



M OF WATER 



07-UO 7/75 




Ontario 



Ministry of the 
Environment 



LOCATION CODE: 
LATITUDE : 
LONGITUDE : 



TABLE 3^_^^ 

T2 3 (Nanticoke Region, Lake Erie) 

4?o 47" 21" -I 

13° 01' 35' '■? 

FREQUENCY TABLE 



PERIOD: ^^j-li 15 74 



SPEED (CM/SEC.) 




D I R 


E C T I N 


COMING 


PROM (DEGREES) 








337.50 - 
22.49 


22.50 - 
67.49 


67.50 - 
112.49 


112.50 - 
157.49 


1 

157.50 - 
202.49 


■ 

202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


ROW 

SUMS 


OtO - 5,39 


1.53 


2.50 


0.5C 


0.42 


0.83 


2.36 


4.31 


2.50 


15.00 


0.31 - 0.99 


2.22 


2.36 


0.33 


0.2^ 


0.42 


0.69 


2.92 


2.22 


11.94 


i.on - i.qo 


3.61 


1.19 


1.94 


0.0 


0.0 


n.69 


2.64 


3.47 


15.56 


2. on - 2.qq 


3.39 


1.53 


0.42 


0.23 


0.0 


0.14 


0.83 


6.39 


13.47 


T.OO - ^.qq 


0.42 


0.42 


0.0 


0.0 


0.0 


0.0 


1.11 


8.75 


10.69 


4,00 - 4.99 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.97 


5.33 


6.81 


5.00 - 14.91 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


5.97 


20.53 


2B.53 


COLUMN SUMS 


11.67 


10.00 


3.75 


0.97 


1.25 


3.89 


18.75 


49.72 


100.00 



RESULTANT CURRENT IS 3.2 3 C M/SEC. A T 306 D EGREES 
MEAN CURRENT IS 3.6 2 C M/SEC. 
MAXIMUM CURRENT IS 14.55 C M/SEC. 

INSTRUMENT WAS OPERATED ^ . 



TOTAL NO. READINGS 



720 



PERSISTENCE IS • 89 



READINGS TAKEN EVERY ^0.0 MINUTES 



M FROM BOTTOM IN 



6.7 



M OF WATER 



07-180 7/75 




Ontano 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITUDE 



TABLE 

028 (Nanticoke Region, Lake Erie) 
42° 47' 21" 'I 



1.07 



PERIOD: 



May 19 7 4 



no^ 01" 35" ;-7 



FREQUENCY TABLE 



SPEED (CM/SEC.) 


DIRECTION COMING FROM (DEGREES) 
> ■ ^^= 


337.50 - 
22.49 


22.50 - 
67.49 


67,50 - 
112.49 


112.50 - 
157.49 


157.50 - 
202.49 


r— 

202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


ROW 


0.0 - 0.^0 


0.27 


0.7C 


0.7G 


0.36 


0.22 


0.09 


0.53 


1. 30 


A 1^ 


0.31 - 0.99 


0.63 


1.03 


0.5<} 


0.54 


0.53 


1.08 


1.61 


1.16 


7 .26 


1.00 - 1.99 


0.99 


1.39 


1.08 


1.57 


0.67 


1.43 


3.6 7 


3. 36 


14 16 


2.00 - 2.99 


1.61 


1.57 


2.02 


1.57 


0.63 


1.75 


1.93 


3.76 


14 6 "1 


3.00 - 3.99 


0.49 


1.70 


3.49 


1.21 


0.27 


1.03 


2.78 


3.76 


14 7?^ 


4.00 - 4.99 


0.49 


0.7G 


1.30 


0.72 


0.04 


0.63 


2.24 


3.94 


10 13 


5.00 - 13.99 


0.0 


0.45 


7.30 


3.32 


0.0 


0.45 


10.62 


12.37 


34 .50 


COLUMN SUMS 


4.48 


7.71 


16.53 


9.27 


2.42 


6.50 


23.43 


\~ 

29.66 


100.00 



300 



RESULTANT CURRENT IS 1'75 CH/SEC. AT 

MEAN CURRENT IS 4. 6Q ^CM/SEC. 

MAXIMUM CURRENT IS 13. 06 C M/SEC. 

INSTRUMENT WAS OPERATED 



DEGREES 



TOTAL NO. READINGS 

0.33 



22 32 



PERSISTENCE IS 



3.0 



M FROM BOTTOM IN 



READINGS TAKEN EVERY ^ "^ • '^M INUTES 

6.7 



M OF WATER 



07-180 7/75 




Ontario 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITUDE 



TABLE ]_ r)o 

021 (Nanticoke Region, Lake Erie) 

4 2o .'! 7' 11" y 

-. TC -^i' o-y -7 

FREQUENCY TABLE 



PERIOD: Junp- 19 7 4 



SPEED 


(CM/SEC.) 




D I R 


E C T I N 


COMING 


PROM (D I 


E: G R E E S) 








337.50 - 
22.49 


22.50 - 
67.49 


67.50 - 
112.49 


112.50 - 
157.49 


157.50 - 
202.49 




202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


ROW 
SUMS 


G.O 


- 0.30 


0.G3 


0.73 


1.62 


3.34 


1.04 


2.45 


0.89 


13.88 


29.63 


0.31 


- 1.90 


2.50 


2.97 


2.-10 


1.46 


2.03 


4.12 


1.30 


3.13 


19.93 


2.00 


- 3.99 


1.62 


1.51 


3.6 


1.20 


1.20 


2.30 


2.92 


2.92 


17,27 


4.00 


- 5.99 


1.20 


-^.25 


2. "0 


1.36 


0.0 5 


0.05 


1.93 


4.49 


11. 79 


6.0 


- 7.99 


0. 37 


0.05 


1.20 


0.99 


0.0 


0.0 


1.20 


4. 35 


8. 56 


3.00 


- 9.99 


0.16 


0.0 


0.63 


0.10 


0.0 


0.0 


0.33 


3.3 4 


5 .06 


10. 


- 25. qq 


0.05 


n 1 
— . i-a-i 


0.0 


0.0 


n.o 


0.0 


2,87 


4.35 


7.77 


COLUMN 


SUMS 


■'.52 


5.53 


11.34 


3.35 


4.33 


3.92 


12,00 


42.46 


130.00 



RESULTANT CURRENT IS - • - "^ C M/SEC. A T ^05 D EGREES 

MEAN CURRENT IS 3.51 ^CM/SEC. 

- '• ^ ' C M/SEC . 

INSTRUMENT WAS OPERATED ^ • '^ 



TOTAL NO. READINGS 1'317 
PERSISTENCE IS 



0.57 



MAXIMUM CURRENT IS 



READINGS TAKEN EVERY 2 0.0 MINUTES 



M FROM BOTTOM IN 



6.7 



M OF WATER 



07-I8Q 7/?5 




Ontario 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITUDE 



TABLE 1. no 

02'^ {Nanticoke Region, Lake Erie) 

42^ .1. 7 ' 21'' 't 

FREQUENCY TABLE 



PERIOD: 



Julv 1974 



SPEED (CM/SEC.) 


DIRECTION COMING FROM (DEGREES) 


337,50 - 
22.49 


22.50 - 
67,49 


67.50 - 
112.49 


112. 50 - 
157.49 


157.50 - 
202.49 


I 

202.50 - 
247.49 


247.50 - 
292.49 


292.50 - 
337.49 


R C W 
S " M <^ 


0.0 - 0.30 

1 


0.G5 


0.72 


. 1-1 


0.0 


0.29 


0.50 


0.9 3 


0.07 


3.30 


0.31 - 1.93 


0.93 


1.53 


1.44 


l.n? 


2.30 


2.44 


1.03 


0.57 


12.72 


2.00 - 3.99 


I.f5 5 


n.93 


1.30 


3.00 


2.44 


2.30 


2.37 


2.08 


16.57 


4.00 - 5.99 


0.93 


1.9^ 


2. OB 


2.73 


1.37 


1.29 


1.51 


1.44 


13. /9 


G.OO - 7.9'3 


1.29 


0.79 


4.17 


1.^5 


1.9-1 


1.94 


1.55 


1.72 


15.16 


■^.00 - 9.99 


o.r)5 


0.43 


3.02 


0.57 


0.06 


2.30 


1.44 


1.03 


10.34 


10.00 - 37.99 


2.37 


0.22 


2.44 


1.29 


0.29 


2.0 3 


10.56 


3.76 


23.02 


COLUMN SUMS 


3.4S3 


6.61 


15.09 


11.21 


10.49 


12.26 


19.54 


15.73 


100.00 



RESULTANT CURRENT IS 3.39 C M/SEC. AT 2 3 7 

MEAN CURRENT I S 8.37 ^CM/SEC. 

MAXIMUM CURRENT IS 37.76 CM/SEC. 



INSTRUMENT WAS OPERATED 3 . 



DEGREES 



TOTAL NO. READINGS 139 2 



PERSISTENCE IS 0.4 



READINGS TAKEN EVERY 10 . OmINUTES 



M FROM BOTTOM IN 6.7 



M OF WATER 



O7-I80 7/7S 




Ontario 



Ministry of the 
Environment 



LOCATION CODE 

LATITUDE 

LONGITUDE 



1.10 



TABLE 

023 (Nanticoke Region, Lake Erie) 

42C 47' 21" ■: 

goo 01- 35" v; 

FREQUENCY TABLE 



PERIOD: October 19 74 



SPEED (CM/SEC.) 


DIRECTIONCOMINGFROM (DEGREES) ] 


337.50 - 
22.49 


22.50 - 
67.49 


67.50 - 
112.49 


112.50 - 
157,49 


157.50 - 
202.49 


1 ' — — 

202.50 - 
247.49 


247. 5(1 - 
292.49 


292.50 - 
337.49 


ROW 

SUMS 


0.0 - 0.30 


0.64 


0.32 


0.0 


0.05 


0.11 


0.0 


^^-^ 1 

0.32 


0.96 


2.40 


0.31 - 1.99 


2.40 


5.33 


0.-14 


0.16 


0-32 


1.92 


2.46 


3.42 


15 .65 


2.00 - 3.99 


3.74 


2. 83 


2.99 


0.49 


0.11 


0.80 


2.52 


7.05 


20.62 


4.00 - J. 99 


0.43 


1.37 


2.56 


0.91 


0.0 


0.0 5 


5.45 


6.46 


17, 79 


6.00 - 7.99 


0.0 


0.16 


1.01 


0.11 


0.0 


0.0 


2.40 


5.24 


3. 92 


3.00 - 9.99 


0.0 


0.0 


0.05 


0.05 


0.0 


0.9 


2.03 


5.73 


3. 87 


10.00 - 22.99 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


6.41 


19 .34 


"^5.75 


COLUMN SUMS 


7.26 


9.51 


7.26 


1.76 


0.53 


2.72 


21.69 


49.20 


10 0.0 



RESULTANT CURRENT IS ^-^l C M/SEC. AT ^^1 D EGREES 
MEAN CURRENT IS 7.01 



TOTAL NO. READINGS 



1372 



MAXIMUM CURRENT IS 



C M/SEC . 
--•^'^ CM/SEC. 



PERSISTENCE IS 



READINGS TAKEN EVERY l'^-'^ MINUTES 



INSTRUMENT WAS OPERATED ^ • "^ M FROM BOTTOM IN ^' • "^ M OF WATER 



07-180 7/75 



